Abstract.-A narrow investigation of the amplitude dependence on internalfriction in high purity iron was conducted. It was found that the activation energy of B, peak is E = 0.28 eV. The possibility that the B1 peak is thermally activated unpinning on string-like dislocations can be ruled out. It is therefore accounted for in terms of thermally activated unpinning phenomenon of geometrical kinks on non-screw dislocations. A big amplitude effect at 4.2 K was also observed.
Abstract.-A narrow investigation of the amplitude dependence on internalfriction in high purity iron was conducted. It was found that the activation energy of B, peak is E = 0.28 eV. The possibility that the B1 peak is thermally activated unpinning on string-like dislocations can be ruled out. It is therefore accounted for in terms of thermally activated unpinning phenomenon of geometrical kinks on non-screw dislocations. A big amplitude effect at 4.2 K was also observed. Finally, the experimental results on the amplitude dependence in low temperature range are discussed and possible models have been suggested to account for the 4.2 K phenomenon and the mechanism of B peak. 1 2. Experimental procedure.-T!le specimens, 0.6 mm in diameter, 100 mm in length, of high purity CEN-G iron [8] , were preannealed at 673 K in an atmosphere of purified hydrogen and mounted in an inverted torsion pendulum [9] . During measurements ( f 1 Hz) the specimens were subjected to an axial magnetic field of 100 Oe. In the present investigation, three separate parts of experimental work were performed. First--1 17, Q = f(T) and f2 = f(T) were measured during linear increase of temperature ; the mean strain amplitude at the surface of the specimen was 5 x Secondly, Q-l = f(E) and f2 = f(~) were measured as a function of strain amplitude at constant temperatures. ina all^, to see whether the dislocationstructure was alteredafter measurements at ahigh auplitude range,the first part has been repeated. It is to be noted that the curves obtained before and after studies of the amplitude effect were exactly the same. However, there is a marked increase in Q-l in a temperature range of 10 to 70 K because of the a peak. Actually, the same phenomenon is observed for specimens after cold work of 2.5 % at 77 K in torsion and also, as it is presented on Fig. lb, after 2 W cold work at RT and 3 % at 77 K in tension. This is an indication that the ampli--tude dependent internal friction is not thermally activated (Fig. 1) .
The values of q-l measured at 4 K which have been obtained after different deformations, for a strain amplitude range of and are listed in Table I . The case of 2.5 % deformation in torsion is considered in details on Fig. 2 . In fact, all measurements were carried out in each 20 K-step up to 290 K. However, for the sake of clarity only a few curves from the set are shown. Above 70 K the amplitude dependence may be considered as an evidence for thermally activated unpinning phenomenon. Specifically, it is related to the interaction between interstitial impurities ( C or N) and dislocations (Ba peak) [4].
In Fig. 3 the dependence of the internal friction on strain amplitude is shown for the a peak i.e. for a sample after deformation of 5 % in tension at RT. The same relationship is presented on Fig. 4 for a sample subjected, after identical deformation as in the later case, to irradiation at 20 K with a dose of about lo1' elec--2 trons cm . Then, the sample was mounted in the pendulum at 77 K. Finally, the measurement started after subsequent cooling down to 4 K. Let us consider now the theory of Liicke et al. [Ill. It is expected, here, that at the maximum of the peak the stress, Uo, where unpinning begins is given by :
When eq. (2) is applied to calculate activation energy and activation volume E has the same value as it was previously determined while different value of V was oitained, namely : V = 5 0 2 10 b3.
These theories, however, give only an approximation, therefore the scatter in the V values might be accepted. Horeover, J. San Juan et al.
[ I 2 1 showed in microdeformation tests that the process responsible for the 6 peak is not reversible.
a Amplitude dependence at 4.2 K. Until now, the modulus defect at 4.2 K was investigated and some tentative suggestions were given [4, 6] . In order to get more essential experimental data on the 4 K -phenomenon, the tests on amplitude dependence at 4.2 K were performed. It turned out that at 4.2 K the internal friction can vary with a factor greater than 10 when the strain amplitude is changed from 1 0 ' '~ to It seems that the big amplitude effect at 4.2 I( has a colnparatively high activation energy (arguably it is not thermally activated) and might be accounted for in terms of an interaction between geometrical kinks and strong defects (for example jogs). Since the amplitude dependence is much greater after deformation at XT than after identical deformation at 77 K, non-screw dislocations are probably involved in this process.
The a-6 peak. To make the discussion on the ".-al problem more transparent a repe-1-tition of some already effects is briefly presented.
The a peak is attributed to the interaction between non-screw dislocation 1 segments and intrinsic interstitial defects. The evolution of 6 and subsequent 1 reconversion into a peak is supposed to be clarified in terms of the long-range migration of interstitials at 125 K and of vacancies 220 K (for details see [71) Narrow tests on amplitude dependence do not speak in favour of thermally activated unpinning process on string-like dislocation (Fig. 4 ) . On the supposition 3 that the activation volume is very small ( = few b ) the stress effect on the internal friction curve may be hardly seen. Under these circumstances. B1 peak is supposed to be thermally assisted unpinning of geometrical kinks from immobile intrinsic point defects. In consequence, it seems possible to put, on the first attempt, the following explanation. Double kinks are created at about 3 0 K i.e. at the temperature range of a peak. However, in the presence of intrinsic point defects dislocation lengths are supposed to be too small to give rise to a visible a peak. At sufficiently higher temperature, different for different kinds of point defects (see 171 Fig. 2) , kinks may break away from the pinning points so that they are enable to reach the extremity of dislocation. This process gives rise to the inter--nal friction peak. 1 5. Conclusion.-The amplitude dependence in low temperature range was measured in an affort to find the activation parameters for the case of thermally assisted process. It was found that for the 6 peak the activation energy is 0.28 eV. a Yowever, the results on activation volume were not confirmed when calculations were done according to different theories. 
